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PROBLEM TO BE SOLVED: To provide an Al-Mg-Si alloy in which phosphate treatability 
treated together with steel is improved, and filiform corrosion resistance is improved to the 
equal one of a surface treated steel sheet. 

SOLUTION: The content of Cu in the AhMg^Si based aluminum alloy material is controlled to < 
0.2%. Further, in the analysis of an oxide film on the surface by ESCA(electron spectroscopy for 
chemical analysis), the thickness of the oxide film is <35&angst; f also, the content of Mg in the 
oxide film is 0%, and the covering ratio of phosphate crystals after phosphate treatment is > 
90%. 
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[ftS*»#0)©BJ 

[»#n 1 ] mttt t * r= y >Baaa£*ifcai=a 

SS**l6a«l*/^JUfflAH«g-Si»7iU5-^A**tt 
tfcot, Cu*«*0.2 % ttTf=«IW-64:i:*il^ 
T;u 5 - 0 AftftttBSaBtbftBSESCAC: £ y »ff L 
fc®<7>. BibftK«*A<35A*3S-T?fcy, froBflsftH 

*©Mg#*«A<o%T?fty , u >B«*fia**ifc»a>y > 

[H#« 2 ] MG U >B*MO»+l=200ppmJSlT0!>* 
<&*U- Mb6*fc«fctf/ *fcli150ppmJ2lTO)7y-7 

Mn®MI&Bfl] 

[000 1 ] 

#tLT#afc, »*Bttl::«*ifc* B8T»«JB*L 

r'j vmMstifefircM«ti«ia*/<^iBAi 

[0 0 0 2] 

a>B««IBi::»u aa*a£B<blc*«»u::B1bK 
*»©tt«A<*SfcBHfcfc?Tl** 0 CCDS Hamuli 

ur, /<*;u&£aiB*atteR*r*& 
7;u5-^A***t (EES. »an&*t. »»*tft£a> 

^-60 7;i/5-^A££«l*. fflffilcltRLT, ttSA< 
»i/3«<, B»b»**«**i*. 
[0003] £a*ntt0)na>SB*/<*jua>H&xs 

»lcJ=yjJr3E»«l=f*»»XLfca, to(DSU n °p<t <ir t 

ir. eaMttfcLTffl*trc&*i. *a>&. 'j>bb 
r**i-«. ea**«a>naicaB^«/<* 
ts*r*»wt. BBBicwrtaaiKL an«» 

[0 0 0 4] L*U Wlr, /<*;u*Mfii= 

*tt. 'J>BBBaft{f*<BB**{ta*<t£ftftB 
[00 0 5] IJG7iU5-^A c t^«3!»<ffl«i:i:tir'J 

B*««**i*»£«>. BWirHC^-f >-CU>B*«B 
a****^!*. 7;U*-0A££#<Dy >iSi£&a 
tttf*y. y>B«fcR*<7;i,5-H,A***ta>±ffi£' 

zotzth. MG/<*;urt«fc7;u5^ 



[0006] z*iic*tu 7;u5-->Aft*#a>y 
J£&at££fl±2ti-£fctf)ii[*, 7;us^ttnSLfc 

aaftiteaffl'ttuiAi*. 
[0007] cottawfeft^ii, y>BB»a»+^ 

6-1 7 302 6*»Bftif(=B***irt^*, 
[0 0 0 8] £fc, 7^5-^A^^»b0) 

240467^, ftBf}¥5-33165 *fc£<D**«Hctt % 7VUS- 
^Afc*fLTftfc\ Fe, Nu Cu, Ci\ Mnfc£<D*B£*r 

tH^tir^c^iCc^y. cti&ffmABsyvBaseic 

JSIf4*V-KiLT, 7/-KA^0)7;U5-^A<D 

BBSfiBu 7;u5ft*tt^o>y>B«a)«fHi*«B 

[0009] 

[«B^B*LJ:9fr4BB] tC6*, C*ibCD& 
»tm*-Ctu 7^5-->Aft**fC(*+#4B*«1t 
A<f#**lTfcl^ ^LT, C<DfifS)li % AI-Mg-Si^7;U 
£-^A£$#(AA rt£JIS B»lzBS*tLfc6000»7 
;U5^A**») fcfcl*Tl»l=B»i:ft«. 

[0010] BGU^BBBBB+^^iJ-^^ 

*-r*>*aa»ni'r***tt. 7;u5-^A£&*r<& 
«ia*ictj:-&A^ u>B*«iaxa-c»ais*i4X7 

[00 11] MBRttBay >BB«&SBff« 

7;U5-^A c t5fe*tfflO>«i9*fHcS£S-*-Slctt, C0 

B*»aix5y*a>»aRa<DRRfc^ KB©*** 
aSft<&K£ft*. zcotzih. 7;u*-0A£t&*ti::a 

7ju s A MBi* &*ir i^*-/u7;u 5 mffi 

[0 0 12] LfctfoT. 7;U5-^A^ttM^Wi: 

^tic«j>B»flia**i4a*a)afticfe^T, >j>b 

BBaB+^BHrt-i^y-^^B-fJl-vJIlcf*, x 7 

[0013] *yjn*«ir. nGx5-yi?B±w«ifl>Ji 
*«tt*fl5i:Lri*. 'j^BaaaB+o^'j-^v* 

-r^->fi^100 -200ppmaSlcffl]^4Ci:, &6tM*:7 
+ hib#1*a>aj!D**ifcB*fflt^*ftftifA<fc 
*4S@. <j>BaBB«#»BBa)l&BBlcttBd« 
[ooi4] Iilc. mG7;u£-^A£fc#l;:£R£Sf 
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*tt+fc*>lcfi % -Sa&±<D*Bffitt*&<!e«i:ft 

*liBL<* H*Mttlc««cfcJ:tt« 0 
[00 15] LfctfoT. 

100 ~200ppmB*(zffi<|qi*fcy>Btt»S»* »t^Jft 
*4£:* *ffa>7;i*5=*A**WtB*tfcfc*lc«B 

+4 'J ^Mtttes^^afftDfliwica ufc *j 
<&«S¥o>ii;*i*-e\ 7;u5-^i*s&tt<Dffit*ffltt£ 

»ffiMBtt*B»l::*-ei6l±*1*4Ci: % BP*>> 7JU 

[0016] jttnasni*. cft&tt*ttKaiMM 

Bttifc*l='J>B*»BS*l47JU3='W* 
Sil1fi<!:^^(c^-Clp)±^ti-/iAI-Mg-Si^7;US-'!7A 
[00 17] 

ic. *^<D»*«ttiz«tifc7;u5-'!7A^^a)it 
#«1 B»££t»(cy>BttfcB*;Kfc*lr 
*a**i*a»*/<*;ufflAi-Mg-SiS7;u5-^A** 
^t'feot, Cu*«£0.2 % J5TFW»t!l+4£:fct, 
7;U 5 A***«ffl«>B<bftB*E$CAlz«J: y # 

ftK+o)Mg*«A<o%-efty, 'j>Btt*i3**ifc*a> 
■J >B*Baa>*B»tf90% m±-e*4cfc*4. 

[0 0 18] Cu**KMfz**ttl\7b2 
Cu*««Lfc OUT. mz % Cu«**jS:1\ fc*3)AI- 
Mg-Si £7^5-^A£&#(AA TbMJIS «»fza«* 
tl/±6000^7;U5-^A^tf) <DiB*tlttlzo^r* 

KLfctt*. u>B*flisma>7;u5-^A**«« 

B« •t*lt7;U5=:'>Adft»«ffia)B<b*B*ESCAlc 
•fcy»«fLfcB<D. B<bftBB*£B<b£B*a>llg£* 
U>B*fcBtt*H*«ttl=*#<E»LTl*4 

[00 19]flt, B{bftB«*J&<35A*3t"efcy. 
froBfb&«*<DMg#«AWefc*i|£lz. Ctib^ 
B%4BfcftB***Bfc£Bit>a>llg**ftaJ|ft£ti: 
LT, Cu***«CL^AHIg-Si3B7JU5-^A^**r<D. 

»#tti>\z&mztizmG<». ■j>BttaBtt^>H* 

tttt*<« L < IrJ±* -6 d 4: t BIB Ltz 0 
[0 0 2 0] **Wtt % ffrtBUVBtt^Btt^B^Btt 



ftB«4»<D:7y— 7?**Jb<200 ppm iaTT*&4*\ * 

tzits »<D*u-Mb£ttJb<***iri*T. fro* 

- 7 v *■ A<1 50ppmUlT-C fc 4 «fc 3 ft, ffltt l=B L fc (A 
I-Mg-Si S7JU5-^AAAtt<Dfc-3T*Mfc) ftftfl!) 
■J >B*«B»lcBffl**LT»B-Cfc4o 
[00 2 1] 

[BHttSttaBB] (Bfc*B#*faa)**\ *SSE 
lcfeMt47^5-^A^**t«ffi(DB^bK«a)ESCA(iJ: 
4«f»a>»«f7bMBe*a*iaTlclttW1-4 0 ESCA (x 

4o ESCAIi. Electron Spectroscopy for Chemical Ana 
lysis <7>BS»"efey. X (XPS: X-ray Pho 

toelectron Spectroscopy) 0)P?ffcTi&4 o 
47;U5-^A**#affiO)BfcftBa)ESCAI=cfc4Be 
it. V.G.ScientificttBESCALAB-210D*fflt\ X #M\Z 
l*AI Ka8^fflL>4o *fc, BUflli. Kttaftttlztt 
U 0 0 V'noo 

[0022] zo»mntmuit. BfcftB&ftBAi 

4X «O0ffiKA<S6jb*r4jS«, ttU$*i4 l 
ai-o ^Iai-ai ft^©#fcf-*a>B«B***>9* i£ib 
*BOJ»^*«rt*BI=B3ea>tf6o*3ft<U^-r<ft 
4o 

[0 0 2 3] B1bftno>V^d(A: t>^Xho-A) 

tt. ESCA*y*tofctf--*+a>. B*tfS^Lrt^4Ai 
lcfiH-r4e-^0)ffi8li AIH) <t&JgAI<tlS£LT^4 
AllciBH-r4e— 270)®»I A ,. A , £BB#BLT* 
ft. *0tfcI AH) /I A ,. A , frb. TE4>»<D***lc 
J=y, A (t>?XhP-A) &Hf4o J: y 
li, BibKBa>B^li7;U5-^ABftfiB**B« 
t\ «(HBHae-^*B«L. d=20*cos 0ln(1.15 x 
"ai-o /"ai-ai +1)0>*1« (flU 0l*ftB^O)« 

ttiflJt) ic*yina-r4 0 

[0 0 2 4] B«l=. Hg**B4i, ESCAcfey*a6fc I 

Hg-o ne-tommznm i=»»lt**>4. Mg»* 

B(*. 7;uS-^ABfb£BBSBtt-CttU«ti4KrtB 

Mgmg e- $ <d®sa> b 4c£i=j;y#a 

b+t4o 

[0 0 2 5] ftfi, HEIai-o /"awi fccfct/IuH) 
14. ^ti-efcESCAOSWU^ h;Ufcfclt4AI 2P <Z>e- 

^fe«fetfMg 2 p(De-^«fcy#tt4. *fc» tt^iibo 

^^%HLT. ESCAf=cfc4e-^<D»»BSB3rli, rel 
BA««Atf20cmJa±M*ifc. ^&@Rfr («a.tf5 S3r) 
tL, BStttLrii. dtiba)¥^I^SS4Ci:A<»^ 
LL> 0 

[0 0 2 6] ftfe, ESCAI=J:4»#»*<D7;U5-'>A 
RMM*>fl?MU Al», fc4l^l4te(D^ 
ttftifa>MB«jA<#a'*-4»*lrtt % ESCAlzfct>r. c 
ti&»^>AI**0>«*, AI4t\ BS»»e-^lc»L 
mSli:ft4«(De-^ft^4C. ^S^M^±C^ 
<44. CCDfcft. 7-bh>ftif<D*B*aicJ:4a* 
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[0 0 2 7] ftfc\ 1*BH75-70970 *fe«fetf»8B¥8-92 

773 #^«&ifizH***ir^«. caaasa&fcu 

TftSttftAESOf-^i) li, ^£Sfl<D#»teA<»nm 
-»+nm"Cfcy. &B<Z>»l*7;U5x^A6&*ta®a> 

ftttUr) ft if*. *&E»K»<b«B<&Mg#*r*(DlE« 
ftaiffitt^Bltt-Cft*. C*U=ttU **Bttm*fcES 
CAtt, ##ttA<1nm ~RnnrC*y. *f§E»B»<bj£B 

[0028] mit&momft)ztic><D$>mz*yi!itto 
fcy yw&tommoT)\,$-vj**&#xm<»Mit&m 

KKDIaw I ami "ett4.0 KIT t ft*) 

StttffiUU *>o, H*«ttA<fil±r*. »<b 
ftBa>J»*#35AJa±a>»*. 7;i/5-^A^*tO)IJ 

±3»SA<$e>*lftl*o 

[0 0 2 9] H*l=, H&A1&2 !=**■ cfc9l=. WEI 

AH) / I AI-AI **&©BJU=*5l*T. ffl9ta« I A ,_o / 

I AHU #3.5 TM*»<bftBa>«*te32A, I AIH) / I 
AI _ A , A<3.8 T*(*»<b£K(D»*M*34A. I AH) / I 
A ,. A , AM. 2 T*ttM<bftBO)«^fi35A, I AH) / I 
ai-ai #4.5 TM*B<b«B0>J¥*Mi36A. I AH) / I 
A ,. A , AM. 7 ?f±K<bftB4>B*li37A&ft«. 

[0 0 3 0] AHIg-Si»7;b5-^A6*#*EBJbM 
» Hi ft i: <D #S ic ck U «iS L fc fftJS ft if©ivf 

>ysff5*«ft»tta>7;u5-^A***fa>a#(DM 

ib&E(DJ5^tt35A-45Aa>U^^r**So c*il=» 
U *J6WCf*. KibJKK0>J5^*35A*aa)r<»L> 

[003 1] 7il/5 A£&tt0>3SB{b&B0>aA 

r*. mE7^5-^A*4*t©B3Sxaicfeit*«»ft 

»l=«fc*x^>ya>U*jW=*tKfltf«-*. 

7;i/5-^A£&#(0£®<&£, ? *l= < fc*xy^ 

fca*«*rfrfti\ asB{b£Bttf&$&<b*i*\ c 

ft*«rEESCA#*rl=«fcy. £B<bU 'J >B««ffltM> 
[0032] ccB^fL 7;ua-0A£&#a®tf>B{b 

y. 3o(D©®ic^ib-r*o *1\ x??>?ime<db 

l>ft# \s<<)lVO>MitBLmi** J***M5 A &±0> 



■e«<, Mg**<*t?B<bftB-c*y. tt*#b»b*i 
tu*«i=, »toaxaftfa>«rxa-e*rtLfcM<bft 
■■e**a -0>Mg£^t;B<b£Bii. ftMW -92773^ 
4M«=E«©*3I=. Wl= 7 'J -7 

WjtfcWCMWfintoDy >Bttftaft#i-*5i^ri*. y 

[0 0 3 3] *l=, X^>?8g(&it&tt8l\$*U 

*;u-e<0Bfls&Btt* H*#35A~45A<DL"<;u (WE 
ii*<DB<bEEO>If*) V, Mg*SM«l=**ftn 0 l 
#L* *«WC«Sf«M^bftHa)«^35A*j8^&-r 
&k % tttttt»^7;u5a)»ib»#c>ft4«B-e**. 
^©B^bftBt. ftl=7y-:7*:/***>S£(£<«l;l 
fcm«3B*tiaiita)'j :/B**Mfcf*i=tei*"CMu 7;i/5 

x*A*fctt(Dy>B»tt3tt#ft<ft<. 7;U5-^ 

A**wa>y >Btt»3**ifc8w>y >B*l*Sii0>»a 

$A<90% fel±£ftbftl\, 

[00 3 4] *LT. z*i*y»=, X ?*>?!*«# 
3i^ft» u^u-ccoBfcjfcBli, *Bib 
«BO)l»^35A**-efcy, Mg$jM»l=**ftHBfl: 

«s»2ooppmJUTrzWifc, neaittnit^y >b&*& 
afttticte^rt,. y>B*ttfto>aa*#9o% w±t 
ft*. »tMj>»tt«att#f»&ti«o 
[0035] mfEx^^>ya«a)it«ttat^ft»-c» 

fctifc, B^35A-45AO)UK;ur*. Mg£Hftftl=# 
*4l4Hb«B#. UrBBWrtlttDU >B«ABftttlc 
fcivci*. y >H«ABtt#B^BAa. B<b&B*&Ji£ 
l=SE**o IP** x?*>yi=J;y % B<b£B#&Mg 
*»*LTti. BSA«LMiBaaft^(D 
7;u5-^A^tt(D»i6xa+r-. sa-e±^Lfc^ 

»Btt#»lV ttttMWL^CB<b7;us<DftB#a# 
Lru«. zo>Sa-c?4*LfcK^b7JU5<OftBtt. 15 
EB*t«it©y >B*aaftfri=teL^n*. y >b^^ 

Btt#WI=Bt*. 

[0 0 3 6] Lfc#oT\ *3tWC«S*r*. Mg^HM 
Wlc^^r, B^#35A«JR(DlMbftB«a. ffiEMW 

ftit©y >«a«aft#rcj3it*y >B^to^tt$ifi]± 

*ti-*fctf)irtt % AI-Mg-Si^7;u = -^A^« 

o)ftj* (x»v^>^) ^ssicft^, iirESitxa^ic 
*a*c±* Lfc^»ttft(D*^Bfb7;u a o)SBS »« 
**+*CfcA<M*:ft*. 

[0 0 3 7] ^LT. C0)ft»aic, *ft***LM*ft 

w*#35A*ao)M<b«B*4rts«a-*. fcf=\ c 
<D»fci=B<bttB*4rt*i*/s:aB-e. **im*. y> 
B*«aa**i*«ro)aB-c. aib£B4>a>Mg«*>^o% 

Tffty. B1bftB0O«df#35A«St£:ft«A3ftB^fll 
B<b*BA<Mg**ftWlc*A//i: y , If ^#35 A Bl±t ft 
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y 3 4©*eat$«t6. 

[0 0 3 8] (x^^vy$#3ft»)**WlzJ3lt-67' 

#5a»xaii* mtBLfcay, 7^5-^A££*m 

[0 0 3 9] C<DX->^>y$#5*»xatt, B<b« 

B*bNi££ffilt£U T;u5-*A£*#fl>KaxS 
M*<0%T- & U , Bib fcBOS * #35 A*Mfctt£J:3& 

BflreatW *o 

[0 0 4 0] x**:/yt#3**[=tt* -ftMlcli, 
MBS* *IHb-*- h U * A, mki- V U O Aft if ©7 

ib*u*»a. 5fi»«p if mKo>ft» 
a**iM*c'*ie>*ifl^*fe-&fc*»xa»A<«***L 

[00 4 1 ] §l, ncftJMfcfrcfcoT*. 7;us^ 
**ta)»sxa*-c±rtLfcmE^»fflttA<*<ff^K 

fb7;U5<D«BftfM><»ft*»£lztt % ffirfiS*%^ttfb 
*Bfctttafc*ft<ft*«*tffc*. *fc. 7;U5x 
f >A6*»a>«axa+'C±rtLfcilib7;u5<DftBft 

»«Bas*-v>«!ia«mA<*#<ii«p*»^, mtB*&B 

BibttBftfttatfc*&<<i:*ii*A<*4a)-ea«*» 

[0 0 4 2] xy^>y$#5ft»*©7iU3=. 

»tt0B<k&BaB1b*<Elc]lA,«W6, *IIBft»til= 
±f&UzWtitBim<D+ »l=Bfc«Ba>J»*tf. *f§E« 
B**Mt*pTftttA<**. zotith, 7;us-^i*^ 
«<0B<bfcBA<BBMfcfc Lfti*«fc 9 Kff a^ttttfl 
ft S»*4fti:(BX**J§*|z<fcoT& 

[0 0 4 3] (U>BBttB®BB*4:B*B1S)*£B 
■CB*t*. Mg*«ftMf::**-*\ «*A<35A*B0)* 

±<bfty, H*ttKttlcfelt^«**«ft*j[i<ftBizfi 

<ft£o 

[0 0 4 4] &BI4. iB**Mg£BSLfc«fr. 

e>y^r«ftifiz«fcy, bbotmiu wm»o 

a>j**tt. y>»&esa>aB£ 
tiTitftktfltthfcy. *si*a>*»*^ gB^acrr 

;u 5 *u ^BTT-(7)mSlib^WftSC5(cj: 



[0 0 4 5] Z(Dt-£>. »J>a*jSS^7;U5-^A^ 

**t«Bori*ftit*itf* BB«fr&a>*©ft». B* 
fltM*ffft**u *B#Jft<LBiici:*<ftB'e#*. 

Ltzt^X. 7;U5-^A**«tMa>iJ>B*ttB0) 
ttB**<*#l*»** *tt<Dfi«tt*ftl\, -a, U> 
Btt«aa>*B*tf'l*Si*»*l=l*. ilTt(D^^ 
BStt*#<ft«. 

[0 0 4 6] gEfc, &mt. 'J VHttttftasMtBfW 

a«MicoftA<or^**3b<, *yj**L«i\, *$3<d 
rtftii. miaufcay. «jMb*»ftKei=j:y*fr-r 

&o>t% BB^&*Bfttt^o)*»o{KB]b«, 
*T*filcB«Mlcft$ti-6i:*ttfl)fitftlifi3i**i*. 
[0 0 4 7] cfiirfcfU *^^lcfeLNTI*. ZomfSL 
^fea)*BSfe«l^a)*#a)ftBA«aB»icft**ift^j: 
51=, >J>BBttAO)ltB*a90K Gl±i:«C-r«. u 

>»*a>aaiBa)ai*A<9o%ja±sMjt«i:. &bc: 

ft ofca>tt. 'J >B*S»B9¥<B« 

^A<9o%^gg^iSi:LT, *aa»*<ftaic**L. 

Btt Mic o ft A< o fc»HWI» L . B>#\z ft o tz tz 
[0 0 4 8] 'J >B«ttA(DttBKSE(i. -fiafti^ SE 

j*SLTi***i©t*< % **a»tfis«i=B**iTi* 
*aa»^a««izoftA<o 

ri*4A\ **LMi. *ttr*Sfrftif* 5MftBSa>tt 
i&fflSSnSClirliftLl^ 

[0 0 4 9] Z(Dtz£>. *§£BRV\t. >J >B«ttA0)tt 
B*£*'SEM BBlrJ:y#tf)*Ci:Smtti:-r*A^ * 
©fttt*. 2000j^(T)f&^-C40x/m x 50//m aflttS 2 ft 

■j >»jg«Ba>«B*% =ioo-( T)mmm<m&LT 

l^BAOBB/BBBBOBB x 100) 

[0050] *lt. zo'j>Kaeso)aa$s#tt 

a^^j200ppmiaTlc«l^^i:<i:tlc. y 

S»-f *>a*A<0. 6 -2.0 g /L U>B-f*> 
B*#. 5 - 30g /I 0) % -65Mfteffl(7)t^D^fflL^ 
*o U>BBBBB*Btt2»M a C« «aSSSIi33-45°C 

[005 1] MIH^I^^8 -927734&B-CM:, 
ftx^^>y»/B{bftB»«A«0.8 -1.5 OiiT^ 

L. ISIS1#^¥8 -92773*»«-CI4. UgS*<4. 
5%i:SL>AI-Mg ^ (5000^)T-&oT. A!-Hg-Si^7;U 

fcj:5fty >B*«BB»lc*5lt*«iatt$«BLTt^ft 
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[0 0 5 2] JElc. »BB^6-240467#. 
¥5-33165 ^toW*£\zM7*ZtlTl^7)\,*-'5AG 

[0 0 5 3] (7Jtt3=4Aft*tt)*ftB*<anMftJ: 
*-£AIH«g-Si£7;U5-*A6$ttli. AATbSJIS ftfe 
r=*SS<lfc6000*TiU5-^Aft4»*«-efc4 D fi 

[0 0 5 4] 6000»ft#(D*1ft, ftlc. ftlffig 

*U *LM*, «»ftft«f=150MPaJa±O)iH*t*«AX 

[0 0 5 5] C<Dl#tt*a»£-*-*fcjf)<D, Al-Mg-Si&7 

±<7)£^b. Cu*«£0.2 % &TI::«»rr 

itU »*MfcSi:0.6~1.3% (Kfift . JUT^t) , 

Mg:0. 4-1. 2%* *^B»AI fe cfetf^pratt^***^ b ft 

6000£AI£&£ LTItJIS 7bMAASM§T?. 6016. 611K 
6022. 6061. 6N01^(Z)T4. T6&£0B*»*<ffiliF**i 

[0 0 5 6] *56WO)6000»7'JU5-'>A**/<*JU*r 
CuO)*«A<0.2%*aiL*i:. BSftttRtttt 

;i>«Jt(*aWtta>**a>H * * tta> <fe y l 

[0 0 5 7] C0)fft. Mn. Cr. Zr. Ti. B . Fe. Zru N 
bs LT. K«j£Alife££ltT-lifc<. 6000& 

*a>tea>Ai£***vs/?#. «tt*Aitfi*3fe 

ftl^ttffl-e, JIS 7bSAA«*W(?***tl*i:t*»* 

the 

[0 0 5 8] *3§EUfclt§7;U5-^A££#Btt 
I*. ££, Bit, $K<bBteg. KIHIjbDX (EE. If 

as. as) , tf«uj:y+m«tt. *wadx cee. a 
a) EE»o>xar**aicj:yBJt^prtt-cft*o 

[0 0 5 9] 

[n&flj] &ic. «ftma>stitflciRn'r«. ai ic* 

+AI^-Si»7;U5=*A**«rt©«Slt. DCB&S 



iccfcy»ma. 470 °cxs i*Ma>&B7$R{b»aig$ 

8&U Jf $2.5 nm*t?»BBEELfc. ftlc*£1.0un * 
■CJftWEEL. «WF£ffll*T560 "CV&fUt 

l\ 7iUS-^A^EE1S^^UiLfco -Oai 0AI 
-Mg-Si£7;U5-^A££EEtel*. 6016-T4 T-125MP 
a. 6016— T4^15OMPa<0»a£*rLT^f::o 
[0 0 6 0] Z<DAIHKg-Si£7JU5-^A£&«<fcy« 

*LT. *»a©7;US=^A**lfi*ffi<D»^bftB* 
(7)Mg#^a. J?*( A) *«HBLfcESCA(D»*LL^S 

i=. W«ft»©»fca:ofcl A1 -o /I AHU a)ffit*3 ic 
[0061] *ive* ^bic. cti&a>ft#teaaa)tt 
*a-c2oiwiiiaaM-*ffla«fTi\ «s#s®icy>K 

7'J-:7?*»S150.ppin #fc'J>Bffilft»lz2 #M« 

away M**nc*frcfrofc g 

WIBLfcftfr-CSEIi «*lCj;y *«)fc 0 C4xb<7)f£ 

[0 0 6 2] fit, SfC. C<D'J>Bttffi«*Kltf= 
ftKttlc, ***:/«»BBi3J:tfx?l/--BBlc < fcy 

[0 0 6 3] it^$S1lPfiK^(i. ^SK^M-lcl fttf 
7cm (DlUTs-hv h^JILfc^. 35°C01. 7%«M*»;-S 
(C2 #MS3ILfctt. 40°C. 85% R . H . (DttSfiao) 
Hffl^lz10088#f B 1&ML. *±Lfc*«(0«*«*L 
hfr£S»*|6j(&8§JBL mm) SMSLfc, 

tfc^(7)f-(ftiz. RicyviiffittteBtita. fcefctfit* 
»tt»ffiaBSfTofcSPCEfltta>y >^si&(D^s$<t 

[oo6 4] S3 efcyw^frfcay, ft*a©7;us- 

•>A***t«B50)K^bftH*ESCAlzJ:y»«fLf=Ba), 
BftftK«^35A*Sti?*y. 36^oHft*M*<DMgd 
«AW-Cfc**M«No. 1 -4 14. mi&m&HbW 
AW±A\ »{b««+lcMg*#*-r*tt««No. 5 -9 
fntt&U ttttflNo. 10OSPCE^^^(D90% Kl±|riJ> 
IK«*BWii*Lr^*. Hfc, «W«No. 1 -4 
(i. itttflNo. 5 -9 (chk^L. WbAMcS^*«S$ 
ifcltflNd. 100>SH£tt«)o#fl«[«l=it»ill 
It A<fil± L T Z t tfft * -5 o 
[0 0 6 5] C*lb|tJ£0l|<7)g£frb. 7;^-OA^ 
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